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(57) [SSKr] 

< U4 4 N/mra! &±0)Efflj-CB&ttl> £ J: 0 

tmtiv. mmmtixa. mm. mwm. m 
m. mesm, mmm. sum. xi^o? 

©to. xstRftJiKK. mm. mm±m. mm 




imx i ] ^m±mmz j o ma^tummt 

tit,. mmixii2izim<7mtm®. 
imxmi mmfmrnm^Emmii. A4N/ 

x-ht. mimi^icooh^^frimzimnm 
mm. 

r. mmm. mmwmmmfrt>mm6. m 
*a i ~4 <o 3 *» w i Jitciei^iiigttfL 
[ a$g 6 ] m&im&mimy i )uax$> & . it 
i ~ 5 *> d *> w ^ma* 1 «(ce»otn£ttR. 

<r>\vft& i mizMffinm&m. 

mm (ato) . ?»,m-?mm (fto> . is 

K-TlHfc-f yi?*7-l* ( I TO ) &t>'T^S-?A H— 
TK^SIS (AZO) ^4&*8*>6attm**Ctt* 

imwb^-c* * , mm 7 x(i 8 izmwmmm. 
[if i o ] mmmm? zm t 

t fs^gt 1 1 ] mmmmm-k^m * a a n / m 
w±<7)ffiffi^T'E«rri., n$3i o 

1 2 ] mmmmmF^-Mm^msm. 
ffism Ltc^mx'wm-z> , mm 1 oxii 1 1 tis 

xmm^xmfcth. n$3i o~i 2<r>o-h<r>^-? 

mmm*zMLiizmMtmttifi*ttox\,vb 
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2 

[ it£« 1 6 ] -sstwifcjffiffi § tokwrnm.?* 
tmmufim^tox v > « whehs. 

[0001] 

atttM. mmm. mmm. mmmftm. ^u? 

mm. mmm®. mm. mmm. m 
mm. msu&ttmvm&tirtimtfettoi,. 

[ 0 0 0 2 3 t 0i?tWs»W4, ifflWWISaV-?-«)« 
3BM6fcW-r*. SB«««Jl(i. xwho/t^ y-fe 

mm. mwmmm. ? v+^wxozmmmt 
ixm^&zttfx'zuzfr. mmmtaamtL 

it. atmftmfrf 'v^^)v<^xo\>zm.<r>^^ 
zbmxztozmmzmth. 

[0003] 

30 (PVD) *?. iCVD, ftCVD, 7"7X-7CVD^ 
^MfcWWRffl*** (CVD) fcJ:-9T«asnTV^ 

C 0 0 0 4 ] *fc . V;l/-y;^2rfflv^«=J: SJ^ 
[0005] Mlli. aiWWRfcov^JWUf JST<^ 

a or* *. stt. aw«w«84±fc:^ , «'/^yy^ife 

%wtfmMX'fm&&tfw^b^ox&m 
*mbmw&co*mwimbt>tihb. 

50 «*W>=Sr<Ttt*64v^4f<ora»6 t »4L. JJ0«K 
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3 

fixizw&-3 x v < ft * k v^o mmimkt ft . 

[0007] wkmtfmzxt&mwRPW&k i 
x. mm. -10925 9#&«fct4. ** 

ttft*fc><4 ^HSJBfcfrfcfcft&HHeffflT"?:* 
-f -y 9 7 ;kiJbfc&f»K SB* U £ffi»ftS? 20 

lie, mwa&MZ^mmzME. (5-iookg/ 
sn-cv^. z\<r>nmxu. m yy-mmzt&izm 

0 OSJMRcJf l/C. »«tE«*l 0 0^5 0 OS* 

as. ^r«ffis«tt«s*^«^fcui. ^ y^- 1 o os 
mmzntx. mmmm. i~3ofit«) 

[0008] 0tf.tr, #S¥8 - 1 9 9 0 9 6^f8t 
14. MV-rmM >WJ> ( I TO) jffiHE, # 

x\ mw&<nmm&,mm<%2>. l*u 30 or 
fcLt<9iagT'o#ij£ig£*T 0 £Btf*> ft fc*> , mmy 
4 )vj±ct)£ 0 ttm-iizmmmimm-h -r t warn 
x-hh. i-%b*>. ffimyni'M&m&zk'iX. mm 40 

W&HzXhtf* MllfXVxj-uyTis7fi/-V (P 
et ) 7 * /i^rtt 1 3 ox:<oiBabW8#-c**> 0 . 

[00 0 9] #fF2 9 94 7 6 4#4&*(Cli. I TO?) 
h*t»il&7-fA'A±fcSHIiU aS»L, *«tt, xf— 

[0010] «fWT7 - 2 3 5 2 2 0#4i*(Ctt. I T 
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&£#7XS8LW;MU «9>-3<0i:9£»U f§Mi 
I T0Ilti/ | J* , /^f)!5:S*-A*-3- 

Zhx-^-a-hmmi&MZvxmimmzit. z 
n&wmttmmitzxix. 1 toji+o i to«b 

^+ttx$)tni. mKK&Bsmw&s^. ±%%wt 

JRttG*£&ftfctf>* *-A-3-h£|8£ 1 5 0~1 

8ows&Ti£MMgt-ft^#&ft. l*»u 

**«7 <r«oJ: ^ friSSacJ: 

*)Wm7<frJ»tf89BlXLti. ttz. H^ftfflfcJ: 

[0011] wmsa!h<n\>0>t lxm, ^^6 - 1 
378 s-t&at. mmmm (±mx\t^) vmx 

< tem&nzmzmmtfimztimft&Mm t , *<» 
Tmmnmk.frwthwiWLwmm%ixx^h. 
zmmzi^x. vmtz&MZjmt&tetmk 

mmizmts. ■ mfeztii. mzmmxnim^fx^ 
istmimitw. mMXimm%vx^$>®ft®m 

[0012] W?fc&McOl><?)t LXli. - 1 

0719 5*mm£* mwwmmpvczt'coy < 
ju&i.izMWfxtmmt. zti£ii\iE>>mLx . « 

ft. ^'JX^^VTl^7^1^-bft 

*ft. jnE»mi, mmvh\)v?zmimssiB&&fi 

-HB^kr\rTXfioZkifi-»tL<. 1 7 5°C. 2 0k 
g/cm2 kV^»»-fiffi*tt*«HRSilTV^ft. 
[00 13] 

[3K8* t »»tLJ:ai:'tftaHI] i»J:a*1»*>4>. 



5 

[ooi4]k o*>t«wKfcov^tt, xmwmn 

[00 15] **MH«>BWIi, &ffi££J:6# 

TOft*»BLfc6«M^£*tflW-4£k» &t/M^ 
ffit J: * fflie<S^ffii^j§^^S«-tl» i k fcfc 
S. 

[ 0 0 1 6 ] k 0 fcfWfHB*>BWIi. &fcffifcJ: &£ 
[00 17] 

itmm^t unburn sMa*:*$vvc s 

£>v^L v<>f y^-afHSrfflv^v^fctt. graft 

btlX^ti. 

[ 0 0 1 8 ] k Z b*\ **fl#Ji«ffl^Lfcl&*, 

K<^#ikc, *a«^y^-auiii*fflv^ik=fir 

< , Hiiatstts i k . EMizSL^xmm 
mm, * w ulo«a^)*it *»s trnzmmmm 

(±. »«ttSMt*Jflv**k. ffiffiffi^ffiv 

[0019] *9mt. s»*±fcffi«s<ifcmifiias 

[0020] «l!E«l8ttllfce^T. tnettttttftft? 

rniza ^x. mmmmm^nmrnte , 44N/m 

m* fiLh<OBEKtt-C£HIW-*ikfc:J:0#fenfct»T 
A6£kjW!F*U\ 

[002 1] HulEffi^ttMfi, flUtf, 3HUL SStt 
SftftttR. STOkBL SftKBttK. xi^ho?o 
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S>y?ffiL xi/? ho/us *-yfeyxjl!L ttttlBL ft© 

iris, situ, RSflML ammsix 

[0022] IteiWSttKlCfeVvC, flnSdWHWIi 
»7Y/l/A-C*6Ck*»ff4U\ 
[ 0 0 2 3 ] k 0i?»t*SM8li, iWHMitfc:RI*4. 

iwttwtt^-c* o , mm&tixmmz^tz. ? 
io mfcas^^ifcffiiiw* - k tc j: *)%$>timm. 

m (ATO) . 7>y3gh'-7mi8 (FTO) . »H- 
TlHltf ( I TO) at^r/P5-»>AH-7ll 

ftSffi (AZO) ^&&£i^&jOT*i&*Cttigm 

a^TftSik^ff^u^. 

[ 0 0 2 4 ] ifc. *fMWi. flHEtttt&?£#ftU: 

wimx-hh. 

[0025] m&mzn^x . metiffittis&^w 

Jf£4 4N/mm> fiLh^)ffilft>J , Cffil»t4ik* t »a 

p^w^fflv^rffiiwsik^ifiu^ 
[0026] itriastgffii*WMo^t(i. MiBis 
30 iHtists^kLTiWttaa^fflv^. -r=sr^*>. * 

sast, mw&mm-^mm^L. zn®. mm 

jfcf*.rkfc-£tr. S8B^WH^)iB£firaT»6. buIE 
*Sfet*Jv^T, B5IE#«tt«SS^^iM(i. 
Wt^-CtJlvW, Wtrttffitifi^v^kjWffaL 

[0027] fffc. *»»fcisv^T , BUfEflStgtt^^ 

k Lx<om^mm-<nwmizmmji%ij t ^%ixz> 

40 c k i -> T , Sfilffl^ffi < fioltSLw^ V 

[0028] tKchh, *JMB»i, SdWWiCaWiJcJ: 
D^JSSnfeSWttittt^Wliffilttft C k J: 9 

mtimmmmwmmzttsmmnmx'h^ 
x^mmmmmx-foi. 

[0 0 29] S&t. *^BJ«^ ««tti»fi?»^ttL 
50 WtaffFOJEBOTfcJEflSU S^fc, jaftS^ifcSW 
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[0030] 

[ffiwoiat^Ji] *muza^x. mmmizn. 

mzm%.Zti&Zb%<. JKfflR. ISflK&BL 

to. mm. mwrn. mm. %smm<r>m. 
<7)m&tt-tmtf%£tiz>. ^x. *ffflBic*i^ 

4 4. *«)8JIL B»fc*4«ll»U:9l*LL 

[ o o 3 1 ] mta. mmwwsm&swt* wt 
v^vY-rmm (at ok 7 7*h-tumk« 

(FTO) . SF-7M^y'W ( I TO) , T)V 

5 - »> A F-7UMfcE$tt ( A Z O ) «0$tt!HgttaH& 

[00 3 2]»8ttil^>Wet:tJ^'rtt. r-Fe 2 o 

3 , Fe3 0 4 , Co-FeOx % Ba7x5-f hfW 
mrnmim**?. «-Pe. Fe-Co, Fe-N 
i, Fe-Co-Ni, Co, Co-Nifi«Ifti 

l*Ltt4o 

[0033] wnm*m%mfom>wmiz&^xi±. 

KggR (pzt). y;^yimi, 

y»^3>»«BiR (PLZT), ^B^^S^A 
4. 

[0034] *antg*9^?&^i^iRttK££ 

fcWClj, Rftft (Fe 2 O3 ) , mit^m (S iO 

2 ) , IHfcT/PS-^A ( A 1 2 O3 k zmit^-^y 

(T i O2 K Iftft^y (TiO). KftStt ( Z n 
O) . W&A'*-*?J* (ZrOi ) s IWk^y^f 
y (wo 3 ) ^ABiWHlKOWB^fflv^n*. * 
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SStffcS i O2 , A 1 2 O3 ^fflV^«^(CU. Mm 

ttitth§&mtxmmt>tii. not 

fc«^fctt. *«^IE«rtLh*<»fen6. wo 

[0 03 5] ifc. xV^ho;P$*>yfey^R^RJi 
(CfeWtli, WbStt (ZnS) W&Hfim^tlh. 

10 [0036] *5MBfc tJ . g WfciS ft , ±1 B#« 

[0037] mmmm^^com&mm^i^m- 
mzmm?z>ztWT'%z>. mm. mwbix. ^ 
20 mmmckum.. *?;-iv. ^?;->v. rxvv- 

/k 7? J-)Vm<7)T))/-3-))M. T-thy. /^x 

>m. rh5th'o77>, s J*Ws* ^'x^x- 
r/^cox—f^ N, N-^f-^Th^ATS h\ 
N-^f-;H?DU h'y (NMP) s N, N-^f-^r 

30 mztts-ju. 3^9 ;-)V%fcn>T)va-)i>m.. nmp 
[0038]'^. mfobLx. *i>mm*imx'b&. 

**fflv^«^t=tt. ^f** { iS7K1tOi,<7)T'*4^ 
j^* 4 . SiBi? ^ ^AJiiMMbKttT* 6fc*>*fcli t 

40 ;l/A<7)#^Wi s *Cr^3-;PSr^-r4i:*\ J>4 

[0039] ji!n6i»*tf>«i, #t$ijii$ix-r. frie 

izttix. miki oomoo.ooo mr 
sm&?bmbcommizmtxm , g3mt&bi\<\ - 

50 «££TlftafJ:v>. ifc. ffiR9»«9v^(, % » 
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[00403 mm&Tmtfc^coftmi. 

[0041] mtm&mm®±. mm^tz^z 

iz£y)B&ztit: (smo) mmitun^mhm 

[0042] mmmiz&^xiz. mmm^wi . 
mmzx ^xmmmftT^nmMtwmztih z t 

£>%^mg.<DM.X'hmi. mwzz&tjzth-timx'bz 
*\ %?>m$. ^mmizmfu^yy-mmkix 
(wmmz&Kz, bimz>j>%\\ mm. ft®mwz 20 
wzm&oirtimvmii. ttwrnntrnxmLx . 
mm%im%tF<Dftnz lootitztz. 19m. 
nvmx'bh. %mmiza^xte. ^jmzftb* 
wx\ wmnmmm&zmtzwzju yy-*% 

KmWHU&bZfr'yt:. *U yy-t lX<T>mi 

zmtztnBinmmmm^&t. m , mm.m. = Fm± 

oM&frUi. KWMWztiVhimnttmi.. 

mnwmx-m lx . mmmmm- mm* 1 0 0 1 30 
itztz. 3. 7 motmtt^x'b*) . mzim 

[0043] W0 3 WlM^T i O2 mn=F%t'Ztiltb 

zmmmmm?zm^tz®®®®i,zti^xi>. m 
mzmwrtui. mmzx^xm^L=Fm±mm i 

12. m&m.n?<mmz 1 0 0 t ttz t § . mum 
8 0 vj.T<oimx-h 0 , l < (2 1 9 aTvimx-fo 40 

[ 0 0 4 4 ] a 1 2 o 3 ffl&Fhttt' zm^tzfmmizi* 
wca. mzmwnui. mmizx^xmm^ 

fmtix<7)®mcof>i±.tfmt>tLh. mmiz&^x 
{4. mmmzsmtfz^ijtf, mt ix<om&&tf 

zttmti^\ 

[0045] zcr>± 0 izmmm&izit. sm^za^x 
mimm&MiTcoftwmwzio^x) m 50 
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mm^z^z tmt i< . m^tix ^mm 

x. b&mmtitinz><?>x\ mB8tf£tik&\ 
[0046] msm&nfflmMt* mn&*&mft 
m%t*n&®mm*ztiz&mmfzt!mftx\ & 
wnmm&feLx*>i\\ mm. mm.wm. 

[0047] $&ftkix&. mzmmzti&zt* 

t>. #7*. ■ty$.-y7zmX'&. ftxgoj£M*>iB& 

mti&^mmmwx'. zmm 
ttz. simmmt* y^^mm. a«. * 

[0048] 3H#ftfc I? . ffiHIgflffiBHJ*** < 

Lxi,mxhzbifitc\^-7 4 ivAtmmx'hh. m 
&L<* zizmm-{k£%&bt>tix^z>mmzi>ftMX'b 

^H7^;PASrS^t Ixm^ZttfX't 

7?i'-h (pet) ^•K , ;xxx;P7^;^, #1; 
xi-uy J $>#VTY3\zu>w<?)#v*i'y 4 yy 4iv 

( JSR (ft) tk r-h>^i:) 

[0049] PET7^PA<?)J:a^:M70l/At 

\t.mMk<r>&mm<nmz, pet^^^acsut 

JBj^P E T 7 )VMZ& < fT.4 . 
[0050] tf^fcittHBHitf)*. «|||B7 -f ;^"C 

^hzttmtLw smmz. *^,sH«ija^ 
[0051] mht^mmm\t. atfi^^^MKLfcat: 

1 0 0 5 2 ] 4fc N l/C«^£«£fflnfc» 
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[0053] mmm?mffi&mMimft±.izM 

0 Z t & . Mi fcf . 1 0 0 0 c p s JiLh^iSffig 

ciorft3>:tmii ( 5ooc p s*)ioffittS 

[0054] 9a»iaK«4Hfcfc:fflv^iS*««lfc J: * 
1 0~1 SOiCSflWffa U\ 10-C*)lT'{i^ 

a+^*#*>*sis>WB£ o^-r< . 1 5 or^a^s t 
[ 0 0 5 5 ] Kaft^swttfsa^^rii*^ 20 
commzhx&tiK 0. i~iojumg«i:-r*itrj: 

[00 56] a #«»ft?aif*>«g|tt» 
6 . § to catStFT* & V ^3 i t (iJt^Mm*^ § < 

6. u>>u zcomx'nmo&mmw ttz. mm 

1 o o 5 7 1 ace, jgjssfifcWttfsia^^JB*^ 

[0058] aWKfcfeWCfcL mm&tf±#i> b& 
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[0059] ffiffii±4 4 N/mm* J2LL0>JBItfj-Cfin 

«K^r if^«a«gf±JK^'f§ ^>ixt= < \\ 13 8 N/mm' 
liLb^JBE^^J: 0*f * L< . 18 3N/mm2 <DSB 

i mmmzwxtzmt)^ t?z. ww&mrn 1 

X\ HRfcli 10 0 0 N/mm* £XCO£MJlt>m%X 
[0060 3 ifc. E«*l5i2i»ft*qBBL=SrV«K 

[0 06 1 ] JBWi, #fcRSSS*i4;k=Sr<. ^-h 

xsmt. u-)v*mkz*th-}imx'hh. v-ivrv 
[0062] v-)v?vxm<nu-)Vi&mi.%jm.<r>& 

mms%^mzt&tz*b. EMmh*®<?%>t. m 

xmx'mtsmuzm&z, ^atj;on-^ag^± 
[0063] «»Si^®<07j<^co#*^r# iw^r 

x\ Jnia Li&msntz-t-i z b h*imxfoh . 

[0064] ^rfc. HfB7 ^ ;PAo^'7X!|S^iaS{j. 
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[0065] u-)l>rvx®<r)v-ML 3Iv\EE&jW&» 

t i N^iw^yru-f 4 yyizx o» 

DLC 3&0®1t 
[0066] <r<DJ: a fc IX . SWtt«tt^^OMB6 

ttaa^ffiitii «£s n & . wettaa^pflr z<nm 
mmffi-iBBmnmii* mmzhxiv. o. 05 

-1 OumWKt-ffLtfi.<. 0. l~5//m*W^L 
<. 0. l~3jLim36*Setjff4L<» 0. l~2jum*» 

[ 0 0 6 7 ] 1 0;LimgK<0JiVVEE«H£*§*fc 
[ 0 0 6 8 ] J: 3 fc LT MtLim&nMM: 

iximmL%^m<7)'j?&<7)®tiiizm^xfttiLiMzi> 

[0069] ace. *mzmm , mizmmuzmiz 
oivcwst-s. ^miza^x. rnmsmsff-im. 

im±.izw?fi. sasu mmmm^mzBtfi? 

MS^fBliW^lSLT. S«KSrf#S. 36fc, *? 

[0070] mrnmfc&if&mwa&m&t ix 
mizz tu z t & < , utRff^ratttt&T' > 

[007 1 ] *»Hfc::feV>T , ^fcttTOftftSailr*- 

h. LfrLttifik. mwmmmtesmTnimmz 
ass** ztizx*). &&w&wMt%m$L£& 

[0072] mmmwmm-t lxi*. am. 

Ty^yh'-rK-f^ (ato) . 7 7*k-7M 
i(FTO) . ih-rn^y^A ( i to) , r 
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^s-«>AH-7iwiaaB (azo) gswaa-wifi 

U*. JEK I TOtfJ: OflHifc»«tt3W»4)*L*jS-C» 
ATO. ITO«<9iEtft$m*iKtt 

V HRfc 1 0 // mfclTT* 9 . 1 . 0w mJJlTjWff 
£L<. 5nm~10 0nm#J:9tf4U\ 
10 [0073] ^M<0$Sttm©?fc fC(i. flitf. 

[0074] Bute^«ttMf-f+{;^lii^-ir^ *s t . n 

miEffimiz&mit?><7)x\ mw&nmLtfmizm. 

20 [0075] *JWBfct$V^Ttt, *4 L< li»4>Wt# 

2ii&zbtfhi. miZEmmizmwm&$mit& 
&&>mm*£m»bmMi*mix . mm 

30 [0076] *%PMzls^X , awiMtt t 

<?>'imwj:*mx'L^&ttmwym*mitz*kh z 
[0077] «»3«i anmuth lt , #{cis^3ii 

tt. y'jn-yM, T?V>l>m. 

•fef-;Hr;l/n-x s ^•J^fct'-yl', ^Uh*-;WtoU 

h>. «Ki;xf-p>, dcyroei/y, sbr, ^>jr 

^i^taimMiyi^Rjirasff o z t \,zx~>xz 
50 hzti>TZh. *a«a*asBt***^(ctt. 
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[0 0 78] SJWfcfc LT»IB7-</k&£fflvtf:*£fc: 

■rtet&i. mm. mnn-?v. *mavr*?r 

fc*«»fcffilOT±lc»*U *«h*u loo-ce 

jrcssasiLriMbf-^yt-rs. v>v-ynm\,zz. 
*). &mrji>3*is\<cr>mmzmiix. iooic&k 

[0079] i*ffiirtfcUi<t0>1iffitt*»W 

->V. x?y-;K 7"o;V--/k 79 S-)V$0)7)V 
7*f-;^hv, ^vt^/i^f hyJBL aft 

(NMP) . N, N-^WthTSHfWSK 

lz. *i^<^*£SHM-* U\ 
[0 0 80] jfflSfMtXtt-teOire** 4 , 

[0081] #SO»3iJ$:ffi^tTi<J: 

[00823 aWttafM^flatl 

EGM1 *«>tf8?Cff act * . SIM 
ttgtfLttfcOT. fc^i^jfcJ: l 3HWMcA'J& 

[oo83] iiJEswtaiita^offiiBii^iaEita 
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[0084] ffiiE^i»»nesn«<oiBiK(c L^at 
mm. smmzmm&Miimmmfczit 

10 ;l/3^f^h'$r 1 0 0rS«4TOfflirCJ!MHiLT&ll 

mzi&tx. mmjmwmti. 
[0085] mmmmftLWsmmi.wmtem 
m<omnt. m'mcommzmixmmmti^. 
mm. mw&nm^ftzm&mzmmmzw&t 

Mttx. smtmiz. msBasm±^smm<^k 
mmzBfcLxi>^\ znms. $mmcr>w.M&. - 
20 mzi* o . i v m~ i o o u mumx-b & . fiiaiajp: 

[0 086) ttz. mmmmvmmom (mmtm 
[ o o 8 7 ] znx o %mmM<r>Hrimz x ->x . friB 

[0088] 

30 [ nsfiw ] mzmmmzmfx § t t^*w 
wmtitf* *m\*ztit>mi&mm%ztiz> \><n 
x-mw rnmrn 1 ~ e &vtmm nt. c firm®. 
mmmcomm^&zn&KMz. mm&mt=?k t 

[0089] [Uttffll 1 -JWSa^l 0-30nm<0 
ATO^S^ (SN-1 OOP :5J!Sj^ (1*) K) 1 
OOfi»g5JCX^/-A'3 0 0Sfi»*jDi, >f-f7 

feffiKi5 0jLiinJ5to5PET7-{/l'A±(C, 

AkfW*. ATO**SfcKOW»lil. lumX'h^ 

[ 0 0 9 0 ] . EMEJlcommcotdibco^ffimiS: 
ftr>tz. — MvM&l 4 0mm^JSn-;P (n-;l^ 

u-)Vffyhmk^htc^X'. m&{23-C) fcTflEE 
50 Ii^ri6)<7)#a#§ Sfc •) <7)ff7J(i 10 0 0 N/mmT'J) 



1 7 

ofc. E*£8?2ftU ffittS*ifc«#*>7.f/k& 
S**|flIOS§*ii / <fc62mm-C*-5fc. itfDlS*A» 

, manatsfc o 1 5 0 0 N/mm^ oBitffi t 

[009 1] : H^fc^Lfcfc^fcl»|«tf>«r 
ieffiffil?ATO 7 ^ /WA££Kn-/HHfcR»WEfttt 
T'EISU n-;^EIKS-fr5in/4^)jS0aurrJffitt 
Lfc. <Itf>J:3(Cl/C, ffi»S*lfcAT07 4;k&£tt 
fc. ffilBSW)ATO!6»0Ji»lil. 0/imT*->fc. 

[0092] (CSt&ffi) **B&WBJfi3ftfc7 >f 
^5 0mmX5 0mmtf)*S5fc:flJBrLfc. tt^OfiH 
fc»6^2jSfc-rX^-S*TT«SUiaBi*SlieLfc 

[0 0 9 3] (9 0*e-/HSH)iW»^)i»»7^ 

t eoaaittaifflWBioai***^^*^. 9 0 

Wt-7*(2) fcttofc. ;llS*S?2 5mmXlO'0 
mmtfllOajLfc. m&yT)V(\) *Xt->VX®. 

(3) mw-xr/Ki) aw'ft&v^dl;:, 

<t>?)V(\) ( 2 5mnu2) te-feoAj/fiflH 8 ' 

—7* (Hi 2mm, HJMLOH. No. 29) (4) £Jtto 
fc. (HI (a) ) . 

[0094] KIIW-V7VK1) tf8WR(la)ffifc:-fenA 

yfii*r-7° (ill 2mm, BJK*I8L No. 29) (5) 

ivy-rMi) ^fiiakTfffc^iidcBofe. -fen 

a>t-7*(5) fc"t>7*/Kl) fc^MW-^SJiSOm 
mZ'hitz. *u;\>f—7°(.5) 0>IWt$*VCW8rVtfH 
£5S#ft(6) fcROWt, -bn^yr-r(5) *>WftlI 
t *WttiB(5a) t Ofi£-$W 9 0 l£olz*vh 
U:. -fen^yf— 7°(5) 1 0 0 m m/ftcoM&X 

iB(5a)fcKiWV7*;Kl) Bii:a I »fc:9 0Kfc$r4J:3 
KU:. 5**fK6) fcTW#*i:*fc:SUWj(F) £ft 
MU:. (Hi (b> ) . 

[0095] Kttft. M#£*lfc*tK£liiJ: -fen Ay 



mifi-t t £ CS Lfcfl (F) WfiT* o fc t V » 0 z t c& 

[0096] aMSUfctJv^tt, fiPWPJWSMtJJR^e 
N/1 2mm , e*4fc*, S 1 £6 N/ 1 2mmiii 

itX-biX. aWttfc 6 N/l 2mm£l 
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mVtlXti*)* *««fc*JV^, MBW+'C«E»W4 

3N/1 2mml2Ui^rc*<Ur. 51 
WWW. 

[ o o 9 7 ] jje9 og.v-)mm<7)&%. mmm 1 -c 

(4, -fenAyf— 7"S:|fJ^-r^t6N/l 2mmc7)^$: 
KLfc. KwPKIkfiW)JttR»liftll^yi:i:i*, -fen 
; \ v T-79#8ffflWim t T wit . Lfc-fe n y\y 
T-7*0«i«fflS:P^i:C:^, «Pttt*<*-3fc. fto 
T, t«Rtf>itoB*6N/l 2mmJa±T»->fc. 
[0098] [HSSW2 ] mW\ 1 fctswc, 7 
6;fr|ftK0#ffi£S Wz *) COEj] £ 6 6 0 N/mmfcSSE 
LTE88 LfcHWHatM 1 fc l»I«fc L*C , ' 
ffV\ Kfcffi»S*lfcAT07<f;k&*fcfc. 

JMcflEflfclKftU JE«3*ifc«4to7<;kMl##i*l 
*>*§£»<fc4>l. 9mmT'J>'9, CWl6**»fe» * 

fiBB«^ , }^E^{i3 4 7N/mm2 WT 

*«B Lfe . Effif^co A T OW&MMt 1 • 0 u mX' 
iflrti. fflv^E^iiAT07-f;UAIi, HJfeW 

~ 6 , mm i (co^t t> mmx'bi . 

[0099] ffi»S*lfeAT07 ^^OtWattt7 

-r$rilJ*i-f^t6N/l 2mmW**BU/S. 

(46N/1 2mmUUi'C*ofc. 
[0 100] CHBtM3-6]Hat0llfcfeV^, JBGB 
E^3 Sr 1 fc*t*K«JE LTEiffi LfefiWi 

WtMli:H«fc:LT, £BBSnfeAT07-f ^A^f» 

[0101] [JtS^I 1 ] ISttn 1 fctJV^T , £E«*ff 
b% fr^tz. -fZb-h. H»0!l<O£EIBIfrATO7^^ 

aco#. *ttKtt*ffofc. Efagasft-o^A 

T07^;UAOl^ffiSi{i:4 50 0kfit'S>->yi. 9 0 

KK-/WK»tfaNMR, •feoAyf—rSrliJ^-tOtO. 
8N/1 2mm«AiSLfc. 
[0 102] 
[^1] 
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[0103] iisfeflaj i~6 atxjti^j i <7)mjm%zm 
i£*-r. *M0iji~6<7)2$mtt7^^{iv'>-fiit. 



[0 1 04] 7&tfJtffi$>J2~4(;i. XI/ 



[0 105] [SWW7]-3SBg#10~3 0nmtf> 

i tos»&? (Hatts (*) K) io o*jmh=x* 

y-/l/3 0 0M*gff£;Oni.. *r 4 7*^3 -7 tf- 

Jf<50PET7^;PA±t, A-3-^-fcJflvvOMi 
U 5 O'C^iaiSrjMo-CK^L^. f#£>it*:7 -f/kk 

JS»K*jv^-C» Elft»IT07^;WAi:a?t*. I 

T0$im®c?>mMi l . IfxmX'h^fz. 
[0106] HJfetfU fcKHIHcl/C, 
fflwc. IJlEffiHmT07*/l<A£7*;kMt#r&W> 
0»JE* 1 0 0 ON/miru #GMfifc 
0^)E*5 0 0N/mm2 % 5 m /#<7)g 0 JgjgT'EiS 
U ffi»e$*UfcIT07-f/l'A£*§fc. E*?§f£<9ITO 
W)JS»ttl. 0//m-CS>o^ 0 Effi§tl^IT07 
4 iv Aco«mffifiL«i 3kQtftifc. 9 0 Jg t:-/HWI 
^eSft*^. £BBa£tt6N/l 2mmfiLh-C*ofe. 

[0107] {.mms-i2^mmmi^aux.s. 

tiHSSfiaj 7 fc Rtttc LT » E8SS n/;IT07^;^ 
[0 1 083 [JttSW2] «t«7fc*JVvc. EBifcff 

TZto-h* muminlBtilt 1 T07 < 

TO7^;l/AOWRfitttt340kn-C*-ofc. 90Jg 
t-;H«t«|ftft, *ovn>t-7 s £§iJjWH;:1. 2 
N/1 2mm«tfj££U:. 
[0 109] [5BSm3]3HtW8fc*JVvC. JBSK 

30 H8fcLT, JEBBSftfc I T07^;^^|t. m^ffi 
Jfc&ilBilU 9 0JKf-^^S:ffo^. 
[0110] [£Stffl 1 4 ] flUg£ LTsKU 7 -y-ffct'- 
'Jfy(PVDF:fSl. 8g/cm3 ) fcJflVVfc. 
NMP90 0aJKPtPVDFl OOfilStifWL 
T, Lfc. -JJCSffi^l 0~3 0 nm£7) I T 

(**: 6. 9g/cm3 , Rftgg (ft) 

m ioo«mb=, flyfaijfli?§$5 0Mfigi5j:NMP 

3 7 5fifigP5riDX, *T -f 7Sr^3-7t-Xk t 
ET7 ^A±iCA-3-*-£fflVVC»tf UH*L 

(loot:. 3^-) , ffi«miT07-i^A^fifc. 

( ITO««[^)*(|*l OOkLfcci&WPVDF^) 
«sSJil 9X'b^tz) 

mmmitmmzix. n-fori/xmzm^x. ^<r> 

7 -f ;PA2r 7 ^S^riaioJWt^c? Sfc 0 oE;fr 6 6 

ON/mrn, #fiffiSS*:9<5DE;J}34 7N/mm 2 . 
5m/4J^)iS0aarC£BIBL. Ei^^il^ I T07 4)V 
EMm I TOW^XDW-Mtl . OjumZ-b 
ofc. m^ffifii^Sll^t. 9 0*tf-rttf»£fr-5fc. 
50 9 0«t-;HB»<0lSftli N 5N/12mmT*-jfc. 
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2 1 

ztumsx-m itztzMzimmmiz p v d f 
arc. mmm^mt^^y^r-rcnmmmakK 

x » mmm.& 5 n/ 1 2 m mia±-c* -5 fc . 
[0111] [iatef!i5-i7]iatwi4fctjv» 

EME*ZZtl?tU$k2iz^i-miz%.mixmML 
fcHJHdJOtWl 4kH«tLT, fi3g£ftfc I T07 

[0112] [jt«^J3] mmmi4izi3^x. em* 

VUT07 4/l^OS^ffite3 2 0kfiT'i&o*:. 9 
N/1 2mm*>2jH?Lfc. 

[0 113] [Jt(SW4] NMP9 0 0fift»fcPVD 

f i o ommutmrnix. mMmb u:. -mm 



12) ^2002-364 1 1 

2 2 

tflO-SOnm^ITOg&fii 1 (Rfttt* <*) SS) 

ioommhc* iute^ii^?si oooMgutNMP 

9 0 0ft*g5S:jDx, ^r-fr^/Pn^Tt'-Xt L 
T#«*fcTaftLfc. 5 Ojumfl&OP 

ET7 oW>±fc/<-3-*-*fflVvcaftL«6»L 
(100*C. 3#K I T07 4 /PA I TOM 
g£<Dl?*til. Oumtftoft. *5ljafit*»£U 9 
0Kt-;HK»tff-3 fc ( I TOStffrF*)***: 1 0 0 
fcLfcfc&aPVDF<0fl*ti383Tfcofc) . 90 
10 *e-;MW»^)l6JWi, 3. 4N/12mmt*-jfc. 

.r ftii$fli*#£v ^ftfcttfflWBBfc P v D F 

T» Mli*lBt=*fri)^o^^-f-7-<0ffi«tt*sffi<^ 

^ttfrx-h*) . mmtfamixx^fr^tz. ®.-? 

X.mfmm±3. 4N/12mmJjLL-C*ofc. 
[0 114] 
[fS2] 
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[0115] HMIJ7-1 7 S.t>*it«^J 2—4 c^M^SS 
&*8 2 fcijrfr . HJfetflJ 7-17 ^)#^tt7 -f /kMiV ^ 

fiat. «MIS^tt« t ffi<. SUR9feK(>9l<. SmUfc 

SfSft 7 i *HK*tt(C t »IT V . HSfiffl 7 - 

1 2Ri/mmmi 4-1 7*^. rv^Kt^Mm 

fifffc LTJi. ATOi 0 *> 1 TOO^'J: •jflfch.fcW 
3S*H7~1 7«SWtt7-f ;k«t\ttv^r<ifc. ?T%HSS 

aws^fcij i vc t settle t> tsnr v >fc . 

[0 116] i*LtC#fLT. \mM2mf3V>hM±. 



&tn 4~i 7tf>i4>fcib*. «JM&Kttft<ffi<, MM 

40 e«s t=5r < x i>mmmi$x'Z hxo &u 

[0117] OTOllttWl 8-2 0.4, t^K^t 

l/C. IHfc^^^rV (WOs ) «f£f, 

(Ti 0 2 ) fiEBtF, BMt7/l'5='7A (A 1 2 O3 ) 

[0 118] [ggftffll8] £*>3»fc0»i, xu?hn 
?o$-y:?2^-?ffl3£fcLT. WO3 OHtffcflinfc 
50 S . —miBft 5 0 - 1 0 0 n mWW O3 OKff- 



25 

L OT tc:x^y-;i/4 0 0: 



lOOMg&£x?y-^4 0 0fi4gff£flD*.. *if4 
*UtM$£ 5 0 mJf «0 P E T 7 -f /^±C A- 3- 
'&t>tltz7 4 )VJ±* ^ IMlZ&^X. ffllW0 3 7^ 



-?tz. 

[01193 mum 1 1 nwz ix . o-^rv.*** 

Sfc OOE* 1 0 0 0 N/mm. #&WSS£ 
0<OE^5OON/mm2 . 5m/#Oj*>3j»rt'E*i 
U ffiWSil/iWOa 7 4/kk£f#£. fflBftOWOs 

[0120] '&e,titzwo 3 utowc. mwmv^ 

[0121] mimi 9 ] iwn»0Wi, namm 
&tix. TiOz aBa^sjflv^MT**. -aces 

*>'30-70nmOTiO 2 1 0 OSWWcx* 

/-/I^OOSMtein*.. >f-f7t>'/l'3-7t- 
Xfc LT^WWStCT^ftUfc. 5 0 urn 

SWPETy-f/l'AiC, ^'-n-^-Srffl^T^ 

Ti0 2 #^r^^JS^(i0. 7nmX'fo->tz. 

[0122] mum 1 1 ix . u->vr uxm* 

Sfc 9 OE* 1 0 0 0 N/mm, #{2fflai 
fc9O£E*5 0 0N/mm* , 5m/#<7)&9j$JrCE 
«U JE»$ilfcTi02 7^M^, JBWW>T 

i O2 MJ$£>IP#{40. 5^mti»-5fc. 

[0123] *4»*lfcT i 0 2 JRteOWC, if®BI<7>i§ 

fc. *DA>f-r*il*«t«)lC6N/l 2mm«Ai 
BU:. K-;l«IISW>WR*IBtll^fci:i<E). -bo 

£IR<35MBi6N/l 2mmJ3Li:f*-3fc. 

[0124] [hmw2 0 ] ^.<mmm\t. mmm 
t lt, a 1 2 03 att^fcfflvvfcwr**. -ases 

#5~2 0nmtf>Ali 0 3 affile 1 0 OfilSteX* 

/-/MoosMtein*.. ^f^rs^a-rt- 

U 5 0 'C^iajS T<£*g Lfc . ft e>tvtz 7 4 )VA 
WS^T, ffiKfTA I2O3 7-f;PAi:fjrf 
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4. Ali O3 **^JBW)Jf»tt 1 • 2nmX'h^>tz. 

[0125] mmmi tmmzix. u-ivzrvxm: 

fflWC, HUiaE^ffA 12 Os 7 4/UA£7 4/kMf2f 
3fc OttJEElJ 1 0 0 0 N/mnu #fiffi« 
SfcO<Off*5 0 0N/mm* . 5m/^S»)Igt 
E»U ffi*§*lfcA 12 0 3 7 4/k&fc*fc. EtM* 
OAI2 0 3 MH^If^liO. 8^tmtJ)-5/l. 
[0126] fcfcflfcA 1 2 Os KfcO^r , Smjgtf) 
«^i:H*te9 0*tf-;HiMfctffv\ HKOttJIR&M 
10 -ta^yf-y^m^cOizeN/l 2mm^ 

•jT. ttKO&Ktt6 N/1 2mml2LtC*-5fc. 
[0127] JJffiWtWCtt. ilTOS^i: l/C, AT 

otss?. 1 to$©?, wos os^, t i o 2 mm 
^ Ai2 o 3 «fifr£«i**uiivvc, mmnmyi 

20 R*imti>zbific$&. 

[0128] Hife0|2 1 ~2 4 {4. *%B^)Si>PKR 
[H»«2 1 ] 

1. I Toas^ffiBMi^jfi 
-iJCSW 1 0~3 0 n I TO» ( HftftSR 

(ft) 8) l0 0fiJlffl{cx^y-^3 0 0ai»*» 

Lfc. ; }#^^^?S^5 0/zmJ?WPET7'f;l^A± 

30 r «• Ufc . * fe^ut 7 /ua s . ^x.sm 

miT07 4JUA (A) tUFth. E»9IT0£qfr 

[ 0 1 2 9 ] t-r. WM&)mmfohmwm& 

'ft'itz. — ^Wilgl 4 0mm<?)^JRn-;P (n-;l^ 
WiZ)\-Y9ui.^%^mif%^ixtz\j(r)) 

O-Zl^ftUfttfTi^V^, (2 3°C) {cTsiiiflE 
I T07 -f ;Pi>. (A) m&EMltz. zm. 7 
4 /PA«tJ5rrtOJ|l{tt*& Sfc 0 C7)E*{4 6 6 0 N/m m 

40 x'b->fz. mz, Ejjm&i. &m2titzm<?)7 4 

«ISa*»4», #fflSffllSfe0fc:3 4 7N/min* COE* 

[ 0 1 3 0 ] iXlc. fflB»tttJBLfct«)i:H««iJ 

IEE«Sfi lT07^y^(A) 5: ^Jln - Afll tSE»«r 
fE^frt'E^L. n-^fcmeStfSm/fltfHBOaS 
"CJBia Lfc . i O J; 3 LT . IT Offl&TnEMMW 
imZtUiIT07 4frJ> (B) i&1z. ITOE^S 

50 3fc*HvC<>» HfcIT07-f;i,A (B) fcfflVvC. S 
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[0131] I TOE* 

jOTft£&flfc7 a JUJ** 5 0 mmX 5 0 ram^J 

(-^MO^XiOSlJg) ^VfXX-*- (TC-H3 
DPKliISfMflt^-g) 

[ 0 1 3 2 ] 2 . 

(V**y^7 4;kAWf£g) 1 0jLtmJJ?)PET7 4 10 
<7)E7J£5 0N/mmi:L.T. n-^EBESt5m/ 

9 aurcffiR . i nrnmz X 9 P E T 7 * ;P 
A2«2-££. H2(c*f-J:dfc:, flUcPET7 
4/l'A<^;frft^{5t3f4'itiSff£. H^ffl (wi ) 4 0m 
mx^#^r|6j ( li ) 6 0mm<OS*5B«0^(lla) ££> 

[0133] mmmM&k) -kimmt lx >■ u 3 

->«li*fflv^. y'jn-yy-x (TSR-l 4 20 
5. GE«X^U3~y (tt) ra^HIK6 0£ft 
%) 1 OOfflKSlc. x?/-;P5 0S*»fcWfctt*l 

(CR-15, GEKa^yn-y (tt) «) 1. 5M 
*»*Jnir*S«Et»fe. ±IE1. TSMlfclTO 
7 4 ( B ) o I TOEEMift:. IS^Smtii P E 
T7*/kMll)*ft»t* -?x*vm 
titz I T07 ( B ) t» flrfEO-^iSS-^'-n- 
*-fcJBWt&fcU "?X*y;/7 4^A(ll)£K9l& 
6 0*C«fifi£SoTl6i!U£. <Kfc, 100°C. 

■T J: a t , I TOffijgJl (12) ty U rJ- 

fll> i: |SH$£ , IT OE8§Jl (12) ±iZ 4 /z mJ?^<7)ftg 

« (13) 

[0134] ( £Sf&ommJffi5i<7« ) £«»a S*i 
;tlT07^Mj. H3lctJV^TIHIt^-J:5fc:i 
TOff«Bl(12)1B*«ajS*lfcPi«»(12a)(12b)3&«*4 
flSisfc:, ffijft (w 2 ) 5 0mmXlfJ-|Pl 

(1 2 ) 5 0mmtffcfc£3ICflJtliUfc. £*>J:3fcl, 

fc (H4fctiVvt, S8*(H>) . fiaW(D)«JBjS5 40 
[0135] [HHWI2 2 ] ^iSftfTi: LTHSfeCT 2 1 

lummmm < 1 o 3B. (mm. wmftmg. 
5oaa%) loosaajt. wpx^s 2mjmi:ia 
ix&mzmtz. $am2 lx-m^zcDtrnt i to 

7*/PA <B)<0ITOEWHfflfc. 3SttW2 1fc|iW 50 
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fcv^y^Lfc. -?x*>7Ztitz iT07-<;^ 

(B) fc. ffilEW^aa^'C-a-^-^fflV^Tttfli 
U VX4fy^7-f7l'AtRDB8&» 6 0'C<7)iSJS£j* 
-jT««Lfc. ITOfflHWcr^U/UBftft^Sft 

j&wjasiifc. aswjasiifc i to 7 * t\,j*cr>m$m 

ftfcU k QX'hitz. 1sHBm2tvfcffl&)*<4 X(i4 
[0 136] [3SHW2 3]£«*fii:LT3BtW2 2 

"T^y^^/PAS: 1 5/xmJfcOPET7 llVMZ^ 

mitz. T? vmmmm < 1 b r- 3 0 5 b „ 

H»»iftK3 9. 5ftt%) 10 0«*a5 



012 lffflV^<7)i:|5ltIT07-f;l/-A (B)OITO 
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